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@ Printer with optical data link to carriage. 

(57) A printer featuring an optical data link be- 
tween the printer's controller and its reciprocal, 
carriage-mounted printhead is described. Print 
data are conveyed from the controller to the 
printhead via a fixed - point on the edge of the 
carriage and status data may be conveyed in the 
reverse direction. Power is supplied to the prin- 
thead via dual parallel rails on which the car- 
riage is supported for reciprocation by the 
chassis-mounted carnage drive motor. Prefer- 
ably, the optical medium is infrared light, and 
uses conventional driver/receiver devices. 
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sis-mounted carriage drive motor 40 which operates 
u nder the control of a printer control/power supply 42. 

As previously noted, in conventional printers, the 
printhead is connected to the printer control/power 
supply by means of a flexible ribbon cable which is 5 
subject to a relatively large amount of flexing stress. 
Such ribbon cables result also in increased size, both 
in terms of the footprint, and the height, of the printer 
chassis. Such cables also generate RFI, ESD and 
EMI. The printer of the invention eliminates or reduc- 10 
es such undesirable characteristics by providing an 
optical data link, depicted generally at 44, between 
printer chassis 12 and printhead 26. Optical data link 
44 includes an optical data transmitter 46, which is 
fixed relative to chassis 12, and an optical data re- 15 
ceiver 48, which is located on carriage 20 and is mov- 
able therewith. Receiver circuitry, depicted by block 
50, is provided so that the optical data printhead con- 
trolling signal which is received by receiver 48 may be 
converted into proper form and protocol for use by 20 
printhead 26. It should be appreciated that the print- 
head control signal represents a stream of sequential 
print data which is transmitted from controller 42 to 
printhead 26, and may also include data, such as 
printhead status, which is transmitted from printhead 25 
26 to controller 42. 

As previously noted, printhead 26 may be of the 
conventional ink-jet variety, or may be of the smart 
drive head (SDH) type that incorporates a portion of 
the printer driver into the printhead, and includes in- 30 
tegral CMOS structures. The structure described 
herein greatly facilitates removal and replacement of 
the printhead with minimal service. This is because 
the entire carriage, printhead, optical data receiver 
and associated circuitry may be replaced as a single 35 
unit and connected to the carriage transport, without 
the need for disconnecting and reconnecting cables 
providing, for example, power and data. 

Printer control 42 and receiver circuitry 50 may 
include buffering registers and/or compression/de- 40 
compression circuitry/firmware. It should be under- 
stood that according to the invention, a continuous 
flow of data, in the form of one or more printhead con- 
trolling signals is passed from transmitter 46 to re- 
ceiver 48 while carriage 20 traverses its carriage path 45 
on carriage support 14. The configuration depicted in 
Figs. 1 and 2 defines what is referred to herein as a 
free-air optical data path which extends between opt- 
ical data transmitter 46 and optical data receiver 48. 

Transmitter 46 and receiver 48, also referred to 50 
herein as optical elements, may take the form of fo- 
cussedornon-focussed LED electronics, IR diodes or 
transistors or other emitters and compatible receiv- 
ers, as well as laser diodes or emitters and compat- 
ible photo-detector receivers, as are known. In some 55 
instances, it may be necessary to modulate the inten- 
sity of the printhead controlling signal as transmitted 
by optical data transmitter 46. This is because the dis- 



tance between transmitter 46 and receiver 48 in- 
creases, e.g., when carriage 20 is distal from the lo- 
cation of transmitter 46 on chassis 12, the received 
signal-intensity at the receiver decreases. This circui- 
try may be incorporated into printer control/power 
supply 42, or any other suitable location. Carriage 
position information may be supplied to controller 42 
by a feedback portion of the control circuitry opera- 
tive^ connected, for example, to motor 40. Data flow 
between control/power supply 42 and printhead 26 
may be unidirectional, or may be bidirectional, de- 
pending on the requirements of the controller and 
printhead. 

Referring now to Fig. 3, a modified form of the 
optical data link is depicted generally at 52. In this em- 
bodiment, the optical data link includes a fiber optic 
cable 54 which is carried on rail 16. An optical data 
transmitter 56 is located so as to provide an input 
printhead-controlling signal into a distal end of fiber 
optic cable 54, the output of which is detected by an 
optical data receiver 58. The received signal is then 
passed to receiver circuitry 60 for further processing. 

In Fig. 4, a third form of optical data link is depict- 
ed generally at 62. Data link 62 includes a fiber optic 
cable 64, that is supported on chassis 12, which sup- 
port in this instance is located in between rails 16,18. 
An optical data transmitter 66 also is provided, as are 
an optical data receiver 68 and appropriate receiver 
circuitry 70. 

In order to supply electrical energy to printhead 
26 and to other power-requiring elements located on 
carriage 20, a source of electrical energy is provided 
°y U! e aH J3 LP? . Serfage jjuppo^ the 
embodiments depicted herein, electrical energy is" 
provided to rails 16 and 18, and electrical energy pick- 
up elements 72, 74 are carried on electrical rail- 
engaging guides 22, 24 respectively. Appropriate In- 
sulation (isolation) is provided as by a high-resistance 
circuit that may include a DC-coupled link, e.g., a ca- 
pacitor between pick-up elements 72 and 74. Such 
will be understood to provide a steady, relatively non- 
fluctuating power supply. 

Referring now to Fig. 5, optical data transmitter 
46 and optical data receiver 48 may be seen to be op- 
erativeiy coupled by an optical control signal 76 pass- 
ing therebetween. Transmitter 46 has associated 
therewith circuitry including a LED 75, and resistors 
R1 and R2. A suitable LED may be a Seimans Model 
No. SFH 480 GaAs LED, which has an on-off cycle of 
approximately .6 - .5 usee. In the preferred embodi- 
ment, R1 has a value of 1 K ft and R2 has a nominal 
value of 42.2 O. A transistor, Q1 , is provided. Transis- 
torQ1 may be transistor Model No. MNBR5179, man- 
ufactured by Motorola, which may operate at a fre- 
quency sufficient to provide data transfer in excess of 
1 M bps. A first embodi men t of optical data receiver 48 
includes a photo-diode, PD, which may be a SFH 217 
photo-diode manufactured by Seimens, which has an 
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head controlling signal. 

4. The carriage assembly of claim 1 wherein said 
optical data link includes a signal conduit which 
extends between said optical data transmitter 5 
and said optical data receiver. 

5. The carriage assembly of claim 1 wherein said 
carriage support includes dual parallel rails. 

10 

6. The carriage assembly of claim 1 wherein said 
carriage support provides a source of electrical 
energy for said carriage and wherein said car- 
riage includes electrical energy pickup elements 

for receiving electrical energy from said carriage 1 5 
support 

7. The carriage assembly of claim 1 wherein said 
optical data link includes at least one optical ele- 
ment taken from the group consisting of focused 20 
LED, non-focused LED, IR diode, IR emitter and 
laser diode. 

8. The carriage assembly of claim 1 which further 
comprises a control signal modulator for modulat- 25 
ing the intensity of said printhead controlling sig- 
nal as a function of carriage location relative to 

the optical data transmitter. 

9. The carriage assembly of claim 1 wherein said 30 
printhead control signal represents sequential 
print data and wherein said carriage includes a 
data buffer carried thereonjor storing said se- 
quential print data. 

35 

10. The carriage assembly of claim 1 wherein said 
optical data link includes a data compression cir- 
cuit. 
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(54) Printer with optical data link to carriage 

(57) A printer featuring an optical data link between 
the printer's controller and its reciprocal, carriage- 
mounted printhead (26) is described. Print data are con- 
veyed from the controller to the printhead (26) via a fixed 
point on the edge of the carriage (20) and status data 



may be conveyed in the reverse direction. Power is sup- 
plied to the printhead via dual parallel rails (16,18) on 
which the carriage (20) is supported for reciprocation by 
the chassis-mounted carriage drive motor. Preferably, 
the optical-medium-is infrared light, and uses conven- 
tional driver/receiver devices. 
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